Abstract-This paper focus on the DC-AC interfaced microsource system based H robust control strategies. First, it presents detail of a model of DC-AC interfaced microsource which is connected to the power grid through a controllable switch. Then, select the double loop control scheme for the dc-ac interface. In case of the load disturbance and the model uncertainties, the inner voltage and current loop is produced based on the H robust control strategies. The outer power loop uses the droop characteristics controller. Finally, the scheme is simulated using the MATLAB/SIMULINK. The simulation results demonstrate that DC-AC interfaced micro-source system can supply high quality power. Also, it is established that the proposed control scheme can make the system smooth switching between the isolated mode and grid-connected mode.
INTRODUCTION
For economic, technical and environmental reasons, the microgrid, powered by microsource, such as fuel cells, photovoltaic cells, and microturbines, are becoming widely used [1] [2] [3] . The microgrid concept refers to a system which coordinates local level energy supply and demand. It provides a platform for the integration of various distributed energy resources through a communication system enabling control actions. The microgrid can be connected to an upper level utility power grid, but it is also capable of operating in a disconnected island mode.
The CERTS microgrid concept is driven by the following principles [4] : 1) A systems perspective is necessary for customers, utilities, and society to capture the full benefits of integrating distributed energy resources into an energy system;
2) The business case for accelerating adoption of these advanced concepts will be driven, primarily, by lowering the first cost and enhancing the value of microgrids.
In the actual operation of microgrids, the key issue is control of the DC-AC interfaced microsource [5, 6] , which is used to connect the microsource to the utility grid. The interface plays a very important role [7] 1) To improve power quality of the customer by improving harmonics and providing extremely fast switching times for sensitive loads;
2) To provide reactive power control and voltage regulation at the microgirds system connection point;
3) To reduce or eliminate fault current contributions from microgrids system, thereby allowing negligible impacts on protection coordination; 4) To provide flexibility in operations with various other microgrids sources, and can potentially reduce overall interconnection costs through standardization and modularity.
The operation and control of a DC-AC interfaced microsource present great challenge for the microgrids. Particularly smooth switching between the isolated mode and grid-connected mode has to be carefully designed in case of voltage and frequency fluctuations. Also the control of electrical generator and DC-AC interface will play an important role in the overall control system. Different from the conventional large power system, there are not grid voltage and frequency to reference. It makes the control and operation of DC-AC interface becomes a great concern in such system design.
There are many control schemes for the power electronic interfaced microsource [8] [9] [10] [11] [12] . In [8] , the operation, more in particular the voltage and frequency control is discussed. Control concepts useful with microgrids are detailed and implemented. In another approach [9] , a voltage and frequency droop control method for parallel operation of inverters operating in an island grid or connected to an in finite bus is described. A detailed analysis shows that this approach has a superior behavior compared to existing methods. Also in [10] , give a detail of H repetitive control of DC-AC converters in microgrids. The repetitive control is used to reject harmonic disturbances from nonlinear loads or the public grid and H method is to ensure that the controller performs effectively with a range of local load impedances. In [11] , dynamic model and control of a microgrid with passive loads was proposed. In [12] , represents the system control of power electronics interfaced distribution generation units. This paper presents a H robust control scheme of DC-AC interfaced microsource. By taking advantage of this control scheme, obtains power at required voltage and frequency. It is based on three-phase grid-connected power system model, which is developed for the overall power system including the DC-AC interface. The control system, implement the double loop control scheme. In this research, one of the critical challenges was to make the system smooth switching between the isolated mode and grid-connected mode. The overall system, consisting of a microsource with DC-AC interface, is simulated in the MATLAB/Simulink. Using the developed simulation LMI toolbox, the performance of the double loop control scheme were thoroughly tested and analyzed, is systematically presented in the paper. Fig.1 shows the system to be controlled. This system consists of microsource, DC-AC inverter (IGBT bridges), LCL filters, the local consumers, controllable switch and the power grid. The DC-AC inverter is used to transform the direct current into alternating current. The LCL filters connected at the inverter terminals is to filter out the harmonics at the switching frequency 4 kHz. The controllable switch can make the microgrid connect or disconnect to the power grid. The microgrid connects to the power grid through the transformer. Equations (2) and (3) represent the system model and output in state space variables, which can be shown in the following matrix form (4) where, coefficient matrix 0 ,
II. SYSTEM MODELING

A. A three-phase grid-connected DC-AC interfaced system
, then the state equation is simplified as follows
DȦ Cx z
Bu Ax x (5) where,
In an actual power system, the nonlinear load, phase asymmetry and other factors must be taken into account. Here we introduce the parametric uncertainty. We consider the major parameter R as R Δ , (5) can be generalized as (6) where, the uncertainty matrices is
. For the purpose of illustration, here consider the parametric perturbation as R R 15 . 0 = Δ .
III. CONTROLLER DESIGN
From the state-space model mentioned above, it is obvious that the essential task is to control the output voltage at required magnitude and frequency. Also it is important to make the system switch smoothly between the isolated mode and grid-connected mode 
Here we use the H controller to regulate the inner voltage and current loop and use the droop characteristics controller for the outer power loop. This paper mainly describes the design of the H controller. We will design it in the subsequent section.
A. Power calculation
The power calculation module is used to calculate the values of active and reactive power. In order to complete the calculation, we will use the instantaneous values of line to line voltages and line currents. These quantities can be brought in from the measuring equipment. The voltages are always measured across the phases in case that there is no ground to refer to. We should measure only two of the line to line voltages and calculating the third one from the fact that the sum of the three delta voltages must equal zero, in balanced as well under unbalanced conditions. What is same to the currents, we should only measure two currents and the third one is calculated assuming their overall sum to be zero, but which is correct only under balanced conditions. The equations for P and Q calculation are
One advantage of adopting (7) is that the quantities it use are readily available, measure the line to line voltage so that there is no need to convert it to line to neutral. Another advantage is the simplicity of the equations that do not require the extra step of being converted to rotating frame components, since the powers are evaluated from the immediately available time domain quantities obtained from the sensing equipment.
B. f & v characteristic
This section will give the detail of the selection of the voltage-frequency drop coefficients m and n. Paper [13] proposed a method to regulate the power-frequency (P-ω ) 
C. The H robust controller design
This section will design the H robust controller. The statespace model of the system is (6) showed in the chapter II.
First, the following assumption concerning the uncertain matrices was produced. (6) , consider of the state feedback
Obtain the closed-loop system [ ]
Let us define a Lyapunov function for the system of (6) (11) where, γ is a constant represents prescribed attenuation level.
is the transfer function from ) (t ω to ) (t z .
Theorem 3.1
The control system of (6) has a state feedback controller to make the closed-loop system (10) (12) where, P is a symmetric positive definite weighting matrix, F EȈ BK A A (t) + + = .
Proof:
Use diagonal matrix ) , , diag( Then we obtain 0 < + A X X A T , so the system (6) is asymptotically stable and )
is a Lyapunov function for the system of (6). Select an appropriate constant 1 0 < < λ satisfy the following matrix inequality
By the Schur complement theorem, the above inequality (14) is equivalent to (15) [ ]
Under the zero initial state conditions, we calculate as follows
From above calculation result and (15), we can obtain
Take the advantage of the zero initial state conditions again, the calculation result of the above inequality as follows
By the asymptotic stability of the system and
The above inequality is equivalent to (11) .
is an unknown matrix function, we should deal with the parameter uncertainty problem as follows. Proof:
By the equation 
IV. SIMULATION RESULTS
The simulation studies about the control system have been performed. The simulations were done based on Simulink in the MATLAB environment. First, the simulation parameters are list in Table I In order to investigate the performance of the controller to sudden changes within an islanded network, some examples have been done. Initially, microgrid was connected to the power grid and it worked at the grid-connect mode stably. At 3 = t , the microgrid broke away from the power grid and work at the isolated mode. 
Figure3. Response curves when microsouce is disconnected
In Fig3, fig (a) and fig (b) reflect the power changes during the period when the microgrid is break away from the distribution network. Initially, the microgrid absorbed part active power from the grid, so when it was break away from the grid, the active power output by the microsource was increased. According to fig(c) , we know the load voltage is still in stable condition. In fig (d) , the frequency decreased in the case of the active power increased.
